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INTRODUCTION 


This  report  provides  the  Task  3  deliverables  for  an  EMCS 
Installation  Follow-Up  study.  The  objective  of  this  study 
is  to  provide  data  on  experience  at  existing  EMCS  instal¬ 
lations  for  use  in  developing  guidelines  for  better  imple¬ 
mentation  of  EMCS.  Task  1  of  the  study  provides  for  review 
of  data  gathered  in  past  studies.  Task  2  of  the  study 
involves  visiting  sites  included  in  those  past  studies  to 
determine  the  effectiveness  of  corrective  actions  taken  at 
those  sites  to  improve  EMC:*  performance.  Task  3  summarizes 
the  Task  1  and  2  findings  and  provides  a  report  recommending 
actions  to  enhance  the  successful  implementation  of  EMCS. 

This  study  is  being  performed  for  the  Navy  Civil  Engineering 
Laboratory,  Port  Hueneme,  California,  by  Newcomb  &  Boyd 
Consulting  Engineers,  Atlanta,  Georgia. 

Section  2.0  of  this  report  provides  a  list  of  probable 
causes  for  EMCS  success/failure  identified  in  previous 
studies.  The  previous  studies  were  performed  as  part  of  a 
master  plan/ feasibility  study  lor  implementation  of  EMCS  at 
the  Kings  Bay  Submarine  Base.  The  field  investigation 
findings  and  recommendations  from  those  studies  are  included 
in  Appendices  C  and  D  of  this  report.  These  have  been 
edited  to  be  general  in  nature  and  to  delete  site  specific 
data  which  is  only  applicable  to  the  Kings  Bay  installation. 
Copies  of  the  Site  Visit  Notes  and  Attachments  from  those 
Kings  Bay  studies  are  included  in  Appendices  A  and  B  to 
provide  the  background  information  for  the  findings  and 
recommendations.  All  of  the  information  included  in  the 
above  listed  sections  has  previously  been  included  in  the 
reports  for  the  Kings  Bay  project,  however  since  the  Kings 
Bay  reports  were  for  a  specific  project,  they  received 
limited  distribution.  For  that  reason,  this  study  repeats 
those  findings  so  the  current  status  of  Navy  EMCS  projects 


1. 


may  be  compared  to  that  of  two  years  past  and  sc  that  those 
readers  not  familiar  with  the  Kings  F'.ay  reports  may  under¬ 
stand  the  starting  point  for  this  study. 

Section  3.0  of  this  report  discusses  whether  or  not  rec¬ 
ommendations  made  in  the  Kings  Bay  study  have  been  imple¬ 
mented  and  hew  effective  those  actions  have  been  in  addition 
to  discussing  areas  not  previously  addressed.  That  eval¬ 
uation  is  based  on  Site  Visit  Notes  and  Attachments  included 
in  Appendices  E  and  F  which  document  visits  made-  as  Task  2 
of  this  study. 

Section  4.C  provides  a  summary  list  of  recommendations  which 
are  based  cn  current  conditions  as  found  during  the  course 
of  this  project. 

Section  5.0  provides  Exhibits  referenced  in  Section  1.0 
through  4.0. 

All  Appendices  are  bound  separately  as  Volume  II  of  this 
report . 


2.0  SUMMARY  OF  PAST  INVESTIGATION  FINDINGS /RECOMMENDATIONS 


Listed  below  is  a  summary  of  factors  identified  in  past 
studies  which  affect  the  success/ fc i lure  of  EMCS  implementa¬ 
tion.  During  site  visits  scheduled  as  Task  ?  of  this  study, 
the  importance  of  those  factors  and  results  of  corrective 
actions  taken  has  been  investigated  and  is  included  in 
Section  3.0  of  this  report. 

User  Involvement:  The  end  users  of  the  EMCS  should  be 

involved  in  the  entire  procurement 
process.  Lack  of  user  interest  can 
cause  EMCS  failure. 

Continuity:  The  same  organization  and  personnel 

should  be  involved  thru  each  step 
of  the  procurement  process  to 
provide  continuity. 

User  Organizational  Structure:  The  end  user's  organi¬ 
zational  structure  and  the  place  of 
the  EMCS  within  that  structure 
should  allow  effective  use  of  the 
EMCS.  Navy  Public  Works  organiza¬ 
tions  may  have  difficulty  with  this 
since  the  EMCS  crosses  many  of  the 
lines  of  responsibility  that  are 
traditionally  part  of  those  groups. 

Guide  Specifications:  A  number  of  detailed  comments 

regarding  guide  specifications  were 
noted  on  the  past  site  visits, 
those  are  included  in  Appendices  A, 
B,  C  and  D. 
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Non-Proprietary  Expandability:  No  EMCS  project 

includes  al]  points  which  may  be 
desired  to  be  connected  to  the 
system  in  the  future.  Provisions 
must  be  made  to  account  for  expan¬ 
sion  of  the  EMCS  and  consideration 
of  the  proprietary  problems  of  such 
expansion  regarding  connection  to 
the  existincr  system. 

Maintenance  Strategy:  Plans  must  be  made  for 

maintenance  of  the  EMCS.  This  may 
use  in-house  or  contract  approaches 
but  in  either  case  is  absolutely 
necessary  for  long  term  success  of 
the  system. 

Existing  Field  Conditions:  Existing  controls  condi¬ 

tion  and  interface  problems  have 
led  to  significant  delays  and 
claims  during  the  construction 
process.  A  method  for  dealing  with 
these  conditions  and  problems  must 
be  found  lor  successful  implementa¬ 
tion  . 

Design  Comments:  A  number  of  detailed  comments 

regarding  design  practices  were 
noted  on  past  site  visits  and  are 
included  in  Appendices  A,  B,  C  and 
D. 
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Contractural  mechanisms 


Contractor  Qualifications: 

which  discourage  inexperienced,  un¬ 
qualified  bidders  on  EMCS  projects 
would  reduce  risks  and  problems 
encountered  in  past  installations. 
Some  contractural  requirements  such 
as  "Small  Business  Set  Aside"  have 
had  detrimental  effects  in  this 
area . 

Bidding  and  Construction  Schedules:  Reasonable 

schedules  should  be  contemplated 
based  on  the  experience  with 
existing  EKCS  projects. 

Software  Rights:  Proprietary  software  restrictions 

can  cause  difficulties  in  use  of 
the  systems,  and  can  be  particular¬ 
ly  troublesome  in  competitive 
expansions  or  modifications. 

RGICC  Technical  Assistance:  Government  construction 

representatives  may  not  have 
technical  experience  in  EMCS 
installation.  Sources  of  assis¬ 
tance  should  be  available  for  those 
situations . 

Contract  Interpretation :  Varying  interpretations  of 

guide  specification  intent  from 
project  to  project  make  uniform 
implemention  of  systems  difficult 
for  EMCS  manufacturers. 


Submittals : 


Testing : 


Progress 


Staffing 


A  clear  definition  o±  what  uata  is 
tc  be  provided  is  needed  on  an  EMCS 
contract.  A  plan  for  reviewing, 
approving  or  other  use  of  the  data 
is  also  needed. 

Detailed  definition  of  tests  to  be 
performed  must  be  included  in  the 
contract.  Proper  execution  o:  the 
tests,  both  on  the  part  of  the 
contractor  and  the  government,  is 
also  important  for  EMCS  success. 

Payments:  Contractual  procedures  for 

progress  payments  should  recognize 
the  difference  between  hardware 
delivery /installation  and  actual 
performance  and  should  place  more 
incentive  on  performance  than  is 
found  in  a  conventional  con¬ 
struction  contract. 

Adequate  staffing  of  the  EMCS  with 
interested,  qualified  and  trained 
personnel  is  essential  for  success¬ 
ful  implementation. 
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3.0  FOLLOW-UP  FIELD  INVESTIGATION  FINDINGS; 


As  stated  earlier,  the  purpose  of  this  report  is  to  identify 
actions  which  car.  improve  the  probability  of  success  for 
EMCS  projects.  The:  method  used  is  to  visit  Ff!CS  instal¬ 
lations  and  identify  reasons  for  surcess/f ai 1 ure  at  these 
installations  and,  based  cn  those  factors,  male  recommenda¬ 
tions  to  be  followed  on  future  projects.  This  effort  is  a 
follow-up  to  a  similar  study  done  in  19B1  tor  the  Kiras  Bay 
Submarine  Ease.  One  function  of  this  study  wili  be  to 
identify  whether  or  net  the  recommendations  made  by  the 
Kings  Bay  study  have  been  imp1  erne  n  ted  and,  if  they  have, 
have  they  been  effective. 

In  order  to  evaluate  the  ef feet iveness  of  the  Kings  Bay 
Study,  the  findings  of  the  follcw-up  investigation  have  been 
categorized  along  the  lines  c:  the  Kings  Bay  recommenda¬ 
tions.  Each  of  those  items  wili  be  discussed  in  this 
section  and  then  additional  areas  not  previously  identified 
in  the  Kings  Bay  Study  will  be  discussed. 

3.1  USER  INVOLVEMENT: 

One  of  the  prime  reasons  for  success  at  the  sites  visited 
was  a  high  degree  of  user  involvement  in  the  EMCS  process. 
While  involvement  through  the  entire  design/proeurement 
process  is  desirable,  the  most  effective  involvement  appears 
to  be  working  closely  with  the  contractor  during  the  final 
months  of  the  EMCS  installation  and  during  the  start-up 
process.  Where  the  user's  organizations  have  taken  that 
approach,  the  systems  are  clearly  much  more  successful  than 
at  sites  where  the  user  did  not  participate  until  "final 
acceptance"  of  the  system  by  the  ROICC.  Having  heavy 
involvement  in  the  installation  and  start-up  of  the  system 
benefits  both  the  using  agency  and  the  contractor.  It 
provides  the  contractor  with  the  necessary  support  to  work 
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cut  some  of  the  difficult  final  equipment  connection  pich- 
Icms  while  alee  educating  the  usino  personnel  in  use  of  and 
trouble  shootinq  of  the  EMCS. 

One  phenomenon  that  has  had  a  negative  impact  on  user 
interest  at  some  sites  has  been  the  recent  ficit.tering  of 
fuel  cost  increases.  In  fact,  some  areas  have  experienced 
fuel  oil  cost  reductions.  Due  to  this,  there  seems  to  be 
much  less  emphasis  on  energy  conservation  and  little  Command 
commitment  at  some  locations.  hack  of  comprehensive  energy 
conservation  policy  or  Navy-w'ide  Ccmmard  coirimitment  hampers 
working  level  personnel  in  their  effort,  to  implement  EMCS. 
Clearly  there  is  a  reed  for  commitment  to  energy  conserva¬ 
tion  at  each  site  prior  to  beginning  the  EMCS  project.  This 
will  be  da scussed  further  under  "User  Organizational  Struc¬ 
ture  "  . 

In  some  cases,  user  interest  and  involvement  has  been  h.jgh 
at  one  point  in  a  project,  but  due  to  circumstances  or 
events  beyond  the  user's  control  that  interest  has  dimin¬ 
ished.  During  the:  design  process  the  user  must  be  asked  for 
his  input  to  the  system,  but  then  once  he  gives  input,  that 
should  be  incorporated  mtc  the  design.  In  some  cases,  the 
users  made  comments  or.  the  EMCS  based  cn  their  knowledge  cf 
future  events  planned  for  the  Fase,  but  that  input  war 
ignored  in  the  dec  1  an  process.  In  another  case,  the  users 
had  a  high  aegree  of  interest  at  the  time  of  EMCS  contract 
award  but  because  of  numerous  difficulties  with  the  contrac¬ 
tor  and  extremely  long  delays  in  completing  the  project, 
that  interest  has  new  turned  to  skepticism. 

One  way  user  involvement  could  he  promoted  during  the  lcr.g 
EMCS  construction  process  would  be  to  invite  the  users  to 
attend  and  observe  the  factory  test.  This  would  give  them  a 
more  direct  feel  for  the  capabilities  of  the  system  which 
they  would  be  receiving.  If  this  was  done,  a  separate  "show 
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sr.d  te.ll"  session  shculd  be  arranged  for  the  contractor  fc 
demonstrate  his  system  to  the  users.  This  is  necessary 
because  the  detailed  and  exhausting  factory  test  process 
couici  overwhelm  the'  user  with  detail  without  giving  him.  n 
good  overview  of  the  system  and  its  capabilities. 

Another  feature  which  could  be  specified  to  promote  user 
involvement  would  be  to  provide  a  simulator  panel  in  the 
Faster  Control  Room  which  the  user  could  spend  substantial 
time  programming  arid  experimenting  with  uuriro  the  sysr.em 
start-up  process.  A  simulator  panei  ic  currently  included 
in  the  guide  specifications,  however,  often  the  user  is  not 
allowed  to  "touch"  the  system  until  the  contractor  has 
completed  the  contract  requirements. 

/mother  aspect  of  user  involvement  that  was  clear  from  the 
fcllow  on  site  visits  is  the  lack  of  information  sharing 
among  sites  with  EMCS.  Two  of  the  sites  visited  had  identi¬ 
cal  manufacturer's  systems,  one  of  which  is  3  years  eld  and 
the  other  of  which  has  just  been  accepted  by  the  Navy. 
Personnel  at  the  new  site  were  experiencing  a  number  of 
difficulties  and  problems  which  had  been  solved  previously 
by  the  other  site,  yet  neither  site  was  aware  of  the  other's 
situation.  Exchange  of  personnel  between  those  sites  or 
even  just  a  lew  telephone  calls  could  greatly  improve  the 
overall  chance  of  success  at  the  two  sites.  No  mechanism 
lor  facilitating  this  information  exchange  is  currently 
available . 

CONTINUITY: 

Lack  of  continuity  in  personnel  throughout  the  course  of  nr. 
EMC?  project  continues  to  be  a  problem.  The  Navy  con¬ 
struction  process  of  design  preparation  by  one  organization, 
hand-off  to  another  organization  for  construction,  and 
hand-off  to  another  organization  for  operation  naturally 


provides  opportunity  tor  loss  of  concept  and  information . 
Probabry  even  more  important  than  loss  of  continuity  from 
one  phase  to  another  (design  to  construction  to  operation) 
are  continuity  losses  during  any  one  portion  of  the  project. 
This,  is-  particularly  true  during  the  construction  process. 
Pecause  EKCS  projects  have  fairly  long  construction  times, 
there  can  be  a  significant  turn  over  oi  personnel  both  on 
the  part  of  the'  Navy  anc  or.  the  part,  of  the  contractor. 
These  changes  often  create  problems  in  contract  interpreta¬ 
tion  and  smooth  project  implementation .  Continuity  is  also 
a  problem  in  terms  of  user  involvement  as  discussed  above. 
Often  times  the  using  agency  personnel  who  had  input  to  the 
design  or  early  stages  cf  construction  may  have  changed  by 
the  time  the  system  is  ready  to  be  turned  over.  The  re¬ 
placement  personnel  may  have  a  difierent  philosophy  or 
approach  than  their  predecessors.  Lven  if  that  is  not  the 
case,  their  lack  cf  knowledge  of  what  has  occurred  previous¬ 
ly  on  the  project  can  make  the  system  success  mere  diffi¬ 
cult  . 

3.3  USER  ORGANIZATIONAL  STRUCTURE: 

The  "fitting  in"  of  an  EMCS  into  a  user's  organi  zation 
structure  is  still  a  very  significant  problem  with  Navy  EKCS 
projects.  Navy  Public  V7orks  organisations  vary  widely  in 
their  structure  and  approach  to  satisfying  their  site's 
needs.  Many  of  those  structures  are  simply  not  set  up  to 
use  the  capabilities  of  an  EMCS.  An  EMCS  spans  responsibil¬ 
ities  of  several  different  departments  and  if  an  EMCS  is 
organizationally  assigned  within  a  specific  department,  its 
effectiveness  in  those  other  departments  is  diminished.  No 
Navy  v/ide  guidelines  or  policies  regarding  this  problem  have 
been  identified. 

In  addition  to  the  difficulties  in  fitting  in  with  the 
existing  Public  Works  approach,  additional  problems  may 


develop  as  the  Navy  evaluates  "contracting  out"  Public  Works 
functions.  A  number  of  sites  are  in  the  process  of  evaluat¬ 
ing  contracting  with  outside  private  firms  to  perform  some 
of  the  Public  Works  functions.  This  process  may  signni- 
cantly  change  Navy  public  works  operations  whether  or  not 
the  work  is  actually  contracted  out.  This  change  could 
affect  EMCS  success,  not  only  at  locations  where  the  EMCS  is 
planned  or  under  construction,  but  could  affect  those 
locations  where  EMCS  are  being  successfully  operated  now. 
The  use  of  existing  successful  EMCS  and  their  position 
within  the  organization  should  be  accounted  for  in  the 
"contracting  out"  process.  If  not,  a  valuable  tool  could  be 
Icst  in  the  shuffle. 

In  general,  the  most  successful  organizational  approach  to 
EMCS  found  at  the  sites  visited  was  to  place  the  EMCS  under 
direct  responsibility  of  the  Public  Works  energy  conserva¬ 
tion  engineer.  That  engineer  would  have  primary  respon¬ 
sibility  for  EMCS  implementation  and  day-to-day  operation. 
He  works  or.  a  cooperative  basis  with  Maintenance  Department 
and  Utilities  Department  personnel  in  using  EMCS.  Personnel 
from  those  shops  actually  perform  field  trouble  shooting  ar.d 
maintenance  of  EMCS,  and  use  the  alarm  and  rur.  time  reports 
from  the  EMCS  in  their  day-to-day  operation.  The  energy 
conservation  engineer  then  is  responsible  for  seeing  that 
the  EMCS  is  functioning  properly  and  adjusting  the  operating 
parameters  within  the  system  to  achieve  maximum  energy 
conservation.  This  approach,  while  successful  at  some 
installations,  requires  a  great  deal  of  cooperation  or.  an 
informal  basis  among  several  groups  within  the  Public  Works 
organization.  The  key  to  this  seems  to  be  involvement  on  a 
day-to-day  basis  of  section  chiefs  or  shop  foremen  with 
their  own  responsibilities  relative  to  the  EMCS.  In  fact, 
this  seems  to  be  most  effective  when  those  individuals  have 
their  own  terminals  and  can  access  and  gain  information  from 
the  EMCS  that  they  need  in  their  shop  or  department 


operations.  This  approach  allows  these  individuals  to  gain 
benefit  from  the  EMCS  without  having  the  responsibility  for 
ur.dcL standing  all  of  the  software  or  features  of  the  system. 
They  are  essentially  time-sharing  users  of  the  system,  for 
theii  own  function  and  view  the  system  as  a  tool  for  all 
groups  to  use  on  an  equal  basis  instead  of  one  particular 
department's  empire. 

As  mentioned  above  in  discussing  user  involvement.  Command 
support  is  absolutely  necessary  fer  successful  EMCS  imple¬ 
mentation.  Without  higher  Command  support  for  L'fiCS  and  for 
energy  conservation ,  in  general,  the  effectiveness  oi  an 
EMCS  cannot  be  realized.  This  is  also  true  relative  to  EMCS 
integration  into  the  user  organizational  structure.  If  no 
emphasize  is  placed  cn  energy  conservation  then  individuals 
within  the  structure  will  be  less  likely  to  work  in  the 
cooperative  spirit  needed  for  successful  EMCS. 

3.4  GUIDE  SPECIFICATIONS: 

Since  the  Kings  Bay  Study  was  prepared  in  1981,  the  Army, 
Navy,  and  Air  Force  have  undertaken  a  significant  effort  in 
updating  and  modifying  the  EMCS  Guide  Specifications.  Many 
of  the  guide  specifications  comments  identified  in  the  Kings 
Bay  Study  have  been  addressed  in  the  current  (August,  19831 
version  of  the  NAVFAC  EMCS  Guide  Specifications.  In  the 
course  of  the  follow-up  field  investigation,  some  additional 
comments  relative  to  guide  specifications  were  noted.  The 
following  list  is  a  consolidation  of  those  new  areas  of 
concern  and  past  comments  from  the  Kings  Bay  Study  which 
have  not  been  incorporated  in  the  guide  specs: 

A.  The  documentation  requirements  in  the  specification 
should  be  clarified  and  expanded.  This  is  particularly 
true  in  the  shop  drawing  and  construction  documentation 
area.  The  wide  variety  in  approach  and  quality  to 


12. 


system  documentation  from  project  to  project  point?  out 
the  need  for  mere  definitive  requirements  in  than  area. 

B.  Major  items  of  master  control  room  equipment  should  be 
specified  to  be  standard  products  of  a  single  manufac¬ 
turer.  All  computer  memory,  disk  drives,  tape  drives, 
etc.,  should  be  provided  by  the  manufacturer  of  the 
computer  CPU.  This  approach  assures  the  Owner  of  the 
ability  to  obtain  a  maintenance  contract  on  the  comput¬ 
er  equipment  in  future  years. 

C.  The  complex  CCCJ/CCC  failover  requirements  should  be 
reevaluated.  Kith  a  distributed  processing  system  many 
projects  do  not  require  back-up  capability  at  the 
central  site.  If  back-up  capability  is  required,  it  is 
questionable  whether  the  configuration  called  for  in 
the  specification  is  of  real  value.  A  better  solution 
in  that  case  would  probably  be  to  specify  redundant 
computers  to  provide  a  fully  functional  system  or. 
failure  of  one  of  the  computers. 

D.  The  command  and  application  software  sections  of  the 
specifications  are  insufficiently  defined.  Consider¬ 
able  research  and  effort  should  be  expended  on  these 
areas  to  assure  effective  system  performance. 

E.  Distributed  processing  functions  performed  in  the  field 
interface  device  should  be  limited  to  basic  application 
functions.  Complex  optimization  algorithms  should  not 
be  required  to  be  performed  at  field  level. 

F.  The  requirement  for  color  graphics  operator  interfaces 
should  be  reevaluated.  System  success  appears  tc  be 
related  to  the  ability  for  a  multitude  of  departments 
or  users  to  access  information  within  the  EMCS.  This 
is  difficult  to  do  if  the  only  operator  interface  is 
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through  color  graphics  CRT  terminals.  The  cost  and 
data  transmission  speeds  needed  for  those  types  of 
terminals  make  it  difficult  to  provide  them  in  the 
numbers  and  locations  needed  for  effective  system 
operation.  While  color  graphic  operator  interface 
could  remain  in  the  guide  specifications,  more  emphasis 
should  be  placed  on  operator  interaction  through 
conventional  black  and  white  CRTs  which  can  more  easily 
support  the  distributed  use  of  the  system  as  discussed 
above . 

G.  Specifications  should  call  for  all  computer  equipment 
to  be  current  production  models  at  the  completion  of 
the  EMCS  contract.  Computer  manufacturers  are  con¬ 
tinually  releasing  new  models  and  it  is  possible  an 
EMCS  contractor  could  supply  equipment  which  is  outdat¬ 
ed  or  discontinued  but  which  still  meets  the  specifica¬ 
tion  requirements. 

3.5  NON -PROPRIETARY  EXPANDABILITY: 


One  problem  area  that  was  identified  in  the  Kings  Bay  Study 
was  the  difficulty  of  non-proprietary  expansion  of  existing 
EMCS.  Since  that  time,  it  has  generally  been  recognized 
that  the  only  practical  way  to  expand  or  add  to  an  existing 
EMCS  is  through  some  proprietary  requirements.  The  nature 
of  the  proprietary  requirements  differs  depending  on  the 
scope  of  the  EMCS  expansion.  If  the  expansion  project  is 
very  large  relative  to  the  existing  EMCS,  then  it  may 
require  total  replacement  of  the  existing  system  or  instal¬ 
lation  of  a  new  system  in  parallel  to  the  existing  one. 
Interfaces  between  existing  and  new  systems  are  generally 
difficult  and  may  not  be  worth  the  effort.  Sites  which  have 
successful  EMCS  installations  have  recognized  the  necessity 
to  expand  the  system  into  additional  buildings  using  equip¬ 
ment  identical  to  that  included  in  the  existing  systems. 
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This  involves  a  proprietcry  specification  of  that  field 
interface  equipment  for  the  addition  of  new  buildircs  . 
While  this  has  been  of  concern  to  those  involved  in  expand¬ 
ing  the  EMC S ,  it  has  not  beer  a  significant  problem  at  sites 
where  it  has  been  accomplished. 

When  a  new  building  is  to  be  added  to  the  EMCS ,  the  approach 
has  been  to  include  a  proprietary  specification  as  part  of 
that  new  building's  construction  which  includes  installation 
of  field  interface  panels  and  implementation  of  that  new 
building  on  the  central  computer  system.  One  of  the  major 
concerns  with  this  approach  in  the  past  has  been  the  pos¬ 
sibility  that  the  EMCS  equipment  supplier  would  have  a 
"lock"  on  the  new  building  conventional  controls  contract. 
This  has  not  been  the  case  in  actual  experience.  In  some 
cases,  only  the  controls  and  sensors  were  specified  as  part 
of  the  new  building  construction  and  the  iield  interface 
device  was  to  be  provided  separately  as  part  cf  another 
contract  or  by  the  Government.  Many  problems  resulted  from 
this  approach  due  to  the  lack  of  definition  of  testing  and 
ROICC  enforcement  during  the  building  construction  process. 

Based  on  the  experience  at  the  sites  visited,  it.  is  clear 
that  the  future  expansion  of  an  EMCS  should  be  planned  on  a 
proprietary  basis  from  the  winner  of  the  initial  EMCS  system 
supplier  contract.  The  addition  of  a  new’  building  tc  the 
EMCS  should  be  specified  to  be  fully  contained  within  that 
new  building's  construction  contract.  This,  of  course, 
assumes  that  the  initial  EMCS  installation  is  operational 
and  satisfactory  to  the  user.  This  varies  from  site  to  site 
and  the  proprietary  expansion  approach  must  therefore  be 
evaluated  or.  a  case-by-case  basis. 
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3.6  MAdiTENANCE  STRATEGY: 


In  planning  for  an  LMCS  at  their  site,  moat  user  organiza¬ 
tions  plan  on  the  F.MCS  vendor  or  manufacturer  providing  full 
maintenance  service  on  a  contract  basis  with  little  involve¬ 
ment  cr.  the  part  of  the  users.  This  strateqy  is  usually  due 
to  the  lack  of  familiarity  on  the  part  of  the  user  witli  the 
EMCS  system.  It  has  not  proven  to  be  very  effective  in  most 
i n stances . 

The  most  effective  approach  to  maintenance  seems  to  be  a 
combination  of  some  sort  of  vendor  maintenance  contract  with 
user  day-to-dsi  maintenance  and  trouble  shooting  respon¬ 
sibility.  With  this  approach,  the  using  agency  personnel 
are  responsible  tor  diagnosing  problems,  card  swapping,  and 
preventive  maintenance  type  functions.  Once  they  identify  a 
problem  or  a  particular  failed  piece  of  equipment  then  that 
may  be  repaired  by  the  original  system  vendor  as  part  of  a 
time  and  materials  service  contract.  This  approach  makes 
the  best  use  of  the  capabilities  and  availability  of  person¬ 
nel  from  both  the  user  and  EMCS  manufacturers  vicv.’points . 

One  difficulty  that  has  been  encountered  with  the  use  of 
local  personnel  to  trouble  shoot  problems,  is  the  lack  of 
spare  parts  for  use  by  the  personnel.  Most  EMCS  contracts 
have  no  provisions  for  a  spare  parts  inventory  to  be  turned 
over  to  the  using  agency  because  Military  Construction  fundi 
are  not  authorized  for  operations  and  maintenance  activity. 
If  the  using  agency  personnel  diagnose  problems  by  "card 
swapping",  but  do  net  have  a  supply  of  spare  cards  to 
replace  those  that  are  identified  as  malfunctioned  ,  they 
would  be  unable  to  maintain  system  operation  while  the 
malfunctioning  cards  are  sent  back  to  the  manufacturer  tor 
repair.  Some  operations  and  maintenance  funds  should  be 
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planned  specifically  tor  purchase  of  a  spare  parts  inven¬ 
tory.  IdCciliy  these  should  be  coupled  to  the  construct! cr 
contract  bid  sc  maximum  competition  err  provide  the  best 
parts  inventory  prices. 

EXISTING  FIELD  CONDITIONS: 

Since  the  Kings  Bay  Study,  it  has  generally  been  recognized 
that  more  emphasis  should  be  placed  on  documenting  existing 
field  and  controls  conditions.  NAVFAC  Ltl-4.9  (Design  Manual 
for  EMCS)  places  much  more  emphasis  on  this  than  was  the 
case  at  the  time  of  the  Kings  Bay  Study.  While  this  ap¬ 
proach  has  reduced  some  of  the  construction  problems  encoun¬ 
tered  due  to  undocumented  field  conditions,  it  has  opened  up 
a  new  set  of  problems  which  may  be  of  comparable  magnitude. 
V/hen  the  contractor  arrives  in  the  field  to  make  his  con¬ 
nections  to  the  existing  controls,  he  may  find  that  the 
conditions  at  the  time  he  arrives  versus  what  is  shown  on 
the  design  drawings  may  differ.  Often  times,  Base  mainte¬ 
nance  personnel  modify  field  wiring  and  controls  in  the 
course  of  performing  trouble  shooting  for  equipment  mainte¬ 
nance.  If  the  time  from  performance  of  the  design  survey  to 
the  time  at  which  the  contractor  makes  the.  interface  con¬ 
nection  is  very  long,  then  the  probability  that  some  modi¬ 
fication  has  occurred  is  greatly  increased.  This  is  partic¬ 
ularly  a  danger  when  some  of  the  more  sophisticated  procure¬ 
ment  methods  (two  step  or  competitive  negotiation)  are  used 
since  these  methods  significantly  add  tc  the  time  period  for 
procurement.  It  is  possible  many  months  or  even  years  may 
have  elapsed  from  the  time  of  the  design  survey  to  the 
contractor  installation  time. 

In  addition  to  changes  that  may  have  been  made  by  Base 
personnel,  the  same  problems  that  the  contractor  has  encoun¬ 
tered  in  attempting  to  define  control  interfaces  can  be 


experienced  by  a  design  engineer.  The  field  survey  tine 
during  the  design  phase  is  significantly  increases  by 
attempting  to  document  the  exi  sting  controls  condition  and 
interfaces . 

3.8  DESIGN  COMMENTS : 

In  general,  the  consents  made  in  the  Kings  bay  Study  regard¬ 
ing  LMCS  design  process  had  been  incorporated  into  NAVFAC 
DM-4.9.  One  area  that  was  not  addressed  in  the  Kings  Bay 
Study  but  which  became  clear  in  the  follow  up  site  visits  is 
the  need  for  a  mechanism  to  transfer  lessons  learned  in 
actual  EMCS  construction  back  into  the  design  process. 
Because  or  the  structure  of  NAVFAC  construction  procedures, 
i.e.,  a  Construction  Division  taking  over  from  the  Design 
Division  during  the  construction  process,  many  of  the 
experiences  and  lessons,  learned  during  the  construction  of 
the.  EMCS  are  never  reported  to  or  incorporated  into  the 
design  process  for  future  systems.  The  designers  or  A/E's 
involved  in  the  design  process  are  not  normally  involved  in 
the  aay-to-day  construction  of  the  EMCS  and  therefore  dc  not 
gain  the  benefit  of  that  experience.  Some  mechanism  should 
be  developed  for  quick  dissemination  of  experience  into  the 
ongoing  design  process.  It  is  clearly  insufficient  to  rely 
on  updates  of  the  design  manuals  to  accomplish  this  task.  A 
design  checklist  should  be  compiled  which  could  be  updated 
on  a  continuing  basis.  It  should  be  included  in  design 
contracts  and  used  by  the  designers  and  reviewers.  Standard 
details  or  formats  for  sensor  installation,  control  inter¬ 
face  diagrams,  FID/MUX  installation,  etc.  should  be  compiled 
based  on  experience  during  EMCS  installation.  Those  should 
be  disseminated  as  widely  as  possible.  An  example  of  the 
type  information  needed  is  a  design  checklist  included  as  an 
Exhibit  in  Section  5.0. 
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3.9  CONTRACTOR  QUALIFICATIONS : 


The  need  for  contractural  mechanisms  to  discourage  inexperi¬ 
enced  and  unqualified  bidders  on  the  EMCS  projects  is  nov.’ 
widely  recognised.  A  number  of  different  approaches  to  this 
qualification  process  have  been  tried  with  varying  degrees 
of  success.  One  of  the  difficulties  encountered  is  the  need 
for  two  separate  qualification  processes.  In  the  first 
case,  the  actual  bidder  or  prime  contractor  on  the  EMCS 
project  should  be  qualified  as  one  whc  has  installed  similar 
systems  on  other  projects.  The  second  qualification  needed 
is  for  the  actual  system  that  is  proposed.  While  the  prime 
bidder  may  have  installed  systems  rn  the  past,  the  system  he 
proposes  to  use  on  the  particular  project  may  not  be  in 
operation  at  any  location  and  may  net  be  the  one  he  has 
installed  elsewhere.  Because  of  this  it  is  necessary  that 
the  system  that  is  proposed  be  one  which  is  successfully  in 
operation  in  the  field  at  the  time  of  contract  award. 

While  the  need  for  ccntractor/sy stem  qualification  is  now 
recognized,  there  is  very  little  guidance  available  on 
effective  means  of  accomplishing  this. 

3.10  BIDDING  AND  CONSTRUCTION  SCHEDULES: 

In  general,  the  need  for  ionger  bidding  and  construction 
schedules  has  been  recognized  and  implemented  on  most  EMCS 
projects . 

3.11  SOFTWARE  RIGHTS : 

The  need  for  definition  of  proprietary  software  restrictions 
has  been  recognized  and  is  addressed  in  current  guide 
specifications  and  design  manuals.  The  approach  called  for 
is  to  use  specific  sections  of  the  Defense  Acquisition 


Regulations  (DAF.)  which  define  various  "Rights  in  Technical 
De»ta".  One  difficulty  with  this  approach  has  been  the 
mechanism  for  defining  which  item  of  software  or  documenta¬ 
tion  falls  within  which  category.  A.  standard  form  (Form 
1423)  is  generally  usee  for  that  purpose,  however,  its  use 
has  beer  inconsistent  and  guidance  available  from  higher 
headquarters  on  how  to  use  the  form  has  been  minimal  and 
sometimes  confusing. 

3.12  ROJCC  TFCHN TCAL  ASSISTANCE ; 

The  provision  of  EMCS  technical  assistance  to  the  ROICC 
representatives  varies  widely  from  site  to  site.  On  some 
projects,  complete  A/E  Title  IT  services  provide  ROICC  with 
a  great  deal  of  assistance.  On  other  projects,  no  pro¬ 
visions  are  made  to  provide  assistance  or  technical  advice 
to  the  ROICC.  Some  more  uniform  procedure  or  guidance 
should  be  provided  in  order  to  insure  the  ROICC  representa¬ 
tives  have  the  technical  resources  needed  to  supervise  the 
EMCS  construction.  In  addition  to  EMCS  technical 
assistance,  it  was  noted  at  some  sites  that  special  techni¬ 
cal  support  is  needed  in  the  HVAC  controls  area.  As  HVAC 
systems,  and  their  controls,  have  become  more  sophisticated, 
it  becomes  less  likely  RCICC  staffs  will  have  the  spe¬ 
cialized  experience  needed  to  fully  inspect  and  test  those 
systems . 


3.13  CONTRACT  INTERPRETATION: 

As  was  identified  in  the  Kings  Bay  Study,  varying  interpre¬ 
tation  of  the  same  specification  requirements  has  caused  a 
great  deal  of  difficulty  tor  EMCS  contractors.  No  mechanism 
exists  within  the  Navy  to  provide  for  uniform  interpretation 
of  contract  requirements  or  even  for  the  exchange  of  infor¬ 
mation  on  interpretations  between  different  project  sites. 
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The  Army  has  somewhat  overcome  this  problem  by  identifying 
one  division  (Huntsville  Division)  as  the  center  for  LNCS 
technical  information.  By  calling  on  Huntsville  Division 
personnel,  the  Army  construction  representatives  can 
general.1}  provide  more  uniform  contract  interpretation  than 
is  available  through  the  Navy  mecharism. 

3.14  SUBMITTALS: 

As  mentioned  earlier  in  comments  on  guide  specifications,  a 
clear  definition  cf  requirements  for  shop  drawings  should  be 
included  in  contracts.  In  addition,  many  problems  have  been 
encountered  where  submittals  were  made  on  a  piece-meal  and. 
incomplete  basis.  This  situation  is  generally  covered  by 
the  contract  General  Provisions,  however,  those  r ccuiremeiu  c 
have  not  been  enforced  properly  in  all  cases. 

One  additional  area  not  identified  in  the  Kings  bay  Study  is 
the  need  to  specify  sufficient  copies  and  make  proper 
distribution  to  the  user  during  the  submittal  review  pro¬ 
cess.  This  is  particularly  important  where  a  project  is  to 
add  to  an  existing  EMCS  system  and  the  using  agency  has  a 
great  deal  of  knowledge  and  experience  .;ith  the  existing 
system.  In  that  situation,  the  user  must  have  the  oppor¬ 
tunity  to  review  the  contractor's  submittals  prior  tc. 
allowing  him  to  proceed  with  construction. 

experience  also  has  pointed  out  the  need  to  require  documen¬ 
tation  submittal  early  enough  in  the  construction  project  so 
that  the  appropriate  personnel  can  evaluate  the  system 
testing  (performance  verification  and  endurance  test)  in  the 
proper  manner.  If  the  contractor  is  allowed  to  deliver  the 
completed  documentation  after  those  test  are  performed,  then 
it  is  not  possible  for  Government  personnel  to  properly 
evaluate  the  performance  of  the  test. 


3.15  TESTING: 


Experience  at  the  sites  visited  points  cut  the  need  irr 
detailed  poi nt -by-point  check  out  of  the  system  m  the  field 
after  installation .  In  general,  the  testing  area  of  EfiCS 
projects  has  greatly  improved  since  the'  Kings  Bay  Report  was. 
written.  New,  more  definitive,  testing  prccecures  have  been 
developed  and  arc  now  induced  in  the  FKCS  Guide  Specifica¬ 
tions.  Experience  from  the  use  of  those  detailed  testing 
documents  on  the  first  few  projects  should  be  documented  and 
disseminated  so  others  may'  modify  the  prccecures  or  gain 
iron,  that  experience. 

3 . 16  P ROC P E S S  PAYMENTS : 

The  need  to  control  pi  ogress  payments  and  relate  them  to 
actual  system  operation  rather  than  simple  hardware  delivery 
has  generally  been  recognized.  The  mechanism  for  accom¬ 
plishing  this  varies  widely  on  different  projects  anc  no 
definitive  guicance  has  been  provided.  Approaches  and  use 
now  vary  from  withholding  a  large  percentaqe  of  the  contract 
until  completion  to  withholding  a  fixed  dollar  amount  until 
contract  completion.  Guide  specifications  currently  require 
that  no  hardware  or  software  be  delivered  to  the  site  until 
after  successful  completion  of  the  factory  acceptance  test. 
This  provision  has  proven  useful  in  a  number  of  instances, 
however,  in  at  itrst  one  ether  case,  the  lack  of  enforcement 
of  that  provision  has  led  to  major  difficulties  later  on  in 
the  project.  If  the  contractor  is  allowed  to  deliver 
hardware  and  software  to  the  site,  he  must  be  paid  for  that 
according  to  NAVFAC  regulations  unless  some  other  contract 
provision  prevents  it.  By  allowing  a  contractor  to  deliver 
hardware  and  software  to  the  site  prior  to  successful 
completion  of  the  factory  test,  much  of  the  project  may  be 
paid  for  far  in  advar.ee  of  system  operation. 
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STAFFING: 


The  need  for  adequate  star  tiny  of  FMCS  with  interested, 
qualified,  and  trained  personnel  is  essential  lor  successfu1 
system,  implementation.  The  approach  discussed  above  under 
User  Organizational  Structure,  chore  the  rite  energy  conser¬ 
vation  engineer  is  responsible  for  the  systen,  has  beer  the 
most  effective  approach  round  cn  a  Navy  installation. 

Difficulties  have  been  encountered  due  to  the  lack  of  a 

standard  for  rating  of  EMCS  per scnnel /technic i an s  on  a 
Navy— wic*e  basis.  This  lack  of  standard  iced  ratings  makes  it 
difficult  for  technicians  to  transfer  into  or  out  of  EMCS 
operations,  and  thus  makes  it  more  difficult  to  attract 
qualified  personnel. 

18  DATA  BAST  FORMS: 

EMCS  guide  specifications  call  for  the  contractor  to  iurnish 
data  base  forme  which  will  be  filled  out  by  the  using 

agency.  The  intent  of  this  process  is  to  provide  to  the 

contractor  the  parameters  necessary  for  FMCS  start-up  and 
operation.  This  information  includes  start  and  stop  times 
for  ti VAC  equipment  controlled  by  the  FMCS,  alarm  high,  end 
low  limits,  alarm  messages,  application  programs  control 
parameters,  etc.  Furnishing  this  information  to  the 

contractor  should  allow  start-up  of  the  EMCS  in  a  fully 
functional  and  energy  conserving  mode.  The  guide 
specifications  do  not  define  what  information  will  be 

furnished  to  the  contractor,  they  simply  call  for  the 

contractor  to  submit  a  set  of  forms  which  the  Government  is 
committed  to  fill  out.  This  open  ended  commitment  on  the 

part  cm  the  Government  has  led  to  a  great  deal  of 

difficulty  on  many  projects.  Often  times  the  forms 
submitted  by  the  contractor  are  extremely  complex  with 
minimal  instructions .  Much  of  the  data  requested  on  the 
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forms  that  have  Leer  submitted  is  not  known  to  the 
Government  because  the  data  is  related  to  the  design  or 
configuration  of  the  contractor's  installation  at  the  site. 
Sometimes  it  is  not  possible  for  the  user  to  complete  this 
information  and  thus  much  time  and  effort  is  wasted  and  the. 
real  purpose  of  the  data  base  forms  (gathering  application 
program  parameters)  is  not  properly  fulfilled. 

3.19  TRAINING: 

Past  and  current  guide  specifications  contain  requirements 
for  computer  programming  training.  Experience  at  all  sites 
visited  indicated  that  programming  training  was  not  useful. 
The  complexity  of  the  software  and  programming  process 
requires  much  greater  training  than  is  possible  within  the 
time  included  in  the  specif ications .  Also,  due  to  warranty 
rcsti ictions ,  the  actual  programming  modif ications  that 
might  be  made  by  the  user  can  not  be  accomplished  for  at 
least  one  year  after  system  acceptance.  By  this  time  any 
programming  training  that  was  received  as  part  of  the 
specification  would  have  been  forgotten. 

On  the  other  hand,  one  of  the  most  useful  features  on 
successful  EMCS  is  the  algorithmic  control  sequence 
capability.  The  "programming"  of  the  EMCS  to  perform 
control  and  energy  conservation  functions  is  really  done 
using  this  algorithmic  control  sequence  software.  Time 
currently  included  in  the  speci  f  icaticris  for  computer 
programming  tra.ining  would  be  much  better  spent  in  more 
detailed  algorithmic  control  sequence  training  and  in 
general  system  operation  trainina. 

3.20  IMPLEMENTATION  ASSISTANCE: 

Seme  sites  visited  pointed  out  the  need  for  technical 
assistance  during  the  implementation  process  for  their  EMCS 
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projects.  This  assistance  primarily  would  involve  advice  on 
the  energy  conservation  applications  programs  and  their  use 
with,  existing  HVAC  system.  Karly  in  an  EMCS  project  a 
feasibility  study  is  performed  which  identifies  the  energy 
conservation  programs  applicable  ror  each  HVAC  system. 
However,  when  the  EMCS  is  actually  ready  to  be  startec-up 
two  or  three  years  later,  the  HVAC  systems  operation,  may 
have  changed  or  the  function  of  the  area  that  they  serve  may 
have  changed.  Also  the  using  agency  personnel  who  are 
responsible  foi  filling  out.  the  data  base  forms  may  not  be 
familiar  with  the  criqinal  concept  or  intent  behind  che 
energy  conservation  applications.  In  some  cases,  assistance 
is  needed  at  this  point  and  that  should  ideal y  be  provided 
by  the  designer  who  did  the  initial  feasibility  study  and 
EMCS  point  selection.  Another  approach  would  be  to  have  a 
specialist  on  a  NAVFAC  or  EFb  basis  provide  this  sort  of 
assistance  to  the  user. 

3 . ? 1  FUTURE  TRENDS: 

Most  of  the  large  EMCS  projects  within  NAVFAC  have  already 
been  contracted  for.  Most  future  projects  will  be  in  the 
area  of  small  EMCS  for  smaller  installations  or  micro  EMCS 
for  single  building  control.  In  addition,  a  major  trend  is 
developing  for  the  use  of  electronic  direct  digital  controls 
(DDC)  in  lieu  or  the  pneumatic  control  systems  that  have 
been  in  use  for  HVAC  control  for  years.  These  trends  must 
be  anticipated  and  ground  work  done  ahead  of  time  in  order 
to  avoid  some  of  the  problems  that  have  plagued  the  large 
EMCS  implementation  process.  Cuide  specifications  now 
available  for  micro  and  small  EMCS  were  developed  more  as 
alter  thoughts  to  the  large  EMCS  specification.  Much  more 
emphasis  and  effort  should  go  into  revising  the  micro  and 
small  EMCS  specifications.  Currently,  many  commercial 
production  systems  cannot  meet  the  requirements  of  the  micro 
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or  small  EMCS  spec j t icat ions .  In  order  to  avoid  some  of  the 
problems  encountered  vith  large  EMCS,  the  guide  specifi¬ 
cations  should  be  targeted  toward  purchase  of  commercial 
off-the-shelf  type  systems. 

Currently,  no  guide  specif icat i on  is  available  for  DDC 
systems.  These  systems  will  predominate  in  the  future  and 
have  then  own  special  set  of  problems.  Unless  solid 
application  ana  specification  guidance  is  developed  at  this 
time,  many  problems  may  result  irom  DDC  installations.  Cne 
issue  which  must  Le  addressed  is  the  mairr.enance  problems 
which  will  result  from  having  a  large  variety  of 
manufacturers  of  DDC  equipment  at  any  one  site.  Where  with 
pneumatic  systems  several  different  manufacturers'  equipment 
could  be  used  to  replace  other  manufacturers'  equipment, 
this,  is  not  the  case  with  direct  digital  control. 

The  need  for  contractor  prequalif ication  discussed  earlier 
becomes  an  even  more  difficult  problem  with  o  micro  or  small 
EMCS  installation.  Those  systems  may  range  in  cost  from 
$20,000  to  $200,000.  Currently  the  most  prevalent  mecha¬ 
nisms  for  contractor  qualification  are  the  two-step  procure¬ 
ment  method  or  the  competitive  negotiation  procurement 
methods,.  Each  ot  those  processes  takes  several  months  to 
complete  and  many  many  man-hours  on  the  part  of  the  Govern¬ 
ment  for  proposal  review.  Also,  preparation  of  technical 
proposals  by  the  EMCS  bidders  is  expensive  and  time  consum¬ 
ing.  The  cost  for  a  bidder  to  prepare  this  information  may 
be  more  than  the  potential  profit  and  could  prevent  qual¬ 
ified  bidders  from  submitting  proposals.  The  cost  on  the 
Government  side  to  review  and  process  the  proposals  will  be 
disproportionate  to  the  size  of  the  contract.  Some  mecha¬ 
nism  rrust  be  developed  to  address  these  points.  One  ap¬ 
proach  would  be  to  perform  Tri-service  wide  acceptance  test 
on  a  one  time  basis  for  a  particular  system  ana  following 
that  acceptance  allow  that  bidder  to  submit  on  any  future 
projects . 
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4.0  FOLLOW-UF  J NVEST T C AVION  RECOMMENDATION? 


The  following  items  are  recommended  Eased  on  the  site  visit 

notes  included  in  the  Appendix  (Volume  II)  and  the-  findings 

indicated  in  Sections  2  and  3  of  this  report: 

4.1  USER  INVOLVEMENT: 

User  involvement  in  EMCS  projects  should  be  promoted  by: 

1.  User  involvement  in  EMCS  installation  checkout  and 
start-up  with  contractor  personnel . 

2.  Incorporation  of  user  input  intc  the  design  process. 

3.  User  attendance  at  the  factory  test.  Provide  a  special 
system  overview  session  during  the  factory  test  specif¬ 
ically  oesigned  to  explain  the  basic  capabilities  c.i 
the  system  to  the  user. 

4.  Specify  a  master  control  room  simulator  panel  monitored 
and  controlled  by  the  EMCS  such  that  the  user  car. 
experiment  with  programming  and  EMCS  operation  without 
affecting  systems  in  the  field.  Specify  extensive  use 
of  the  simulator  panel  during  training  sessions  and 
allow  user  access  during  EMCS  start-up  and  testing 
phases . 

5.  Promote  information  sharing  among  users  at  different 
EMCS  sites.  Tabulate  a  list  of  all  EMCS  systems  on  a 
Navy-wise  basis  with  telephone  numbers  cf  user  person¬ 
nel  at  each  site.  Identify  the  particular  EMCS  man¬ 
ufacturers'  equipment  at  each  site.  Provide  copies  to 
be  posted  in  every  EMCS  master  control  room.  Promote 
exchange  of  personnel  from  site  to  site  to  provide 
assistance  during  start-up  phases  of  an  EMCS. 


2  CONTINUITY: 


As  much  as  possible,  the  same  organization  and  per  sor.rel 
should  be  involved  throughout  the  EMCS  design,  procurement, 
and  construction  process  to  provide  continuity. 

3  USER  ORGANIZATIONAL  STRUCTURE: 

The  following  steps  should  be  taken  relative  to  EMCS  imple¬ 
mentation  ar.d  the  user  organizational  structure: 

1.  Prior  to  beginning  the  EMCS  design  process,  a  strategy 
should  be  developed  ior  use  of  the  EMCS  and  how  it 
relates  to  the  Public  Works  organization. 

2.  EMCS  function  and  operation  should  be  clearly  aeiined 
in  any  "contracting  out"  process  being  evaluated  for 
Base  Public  Works  operations. 

3.  The  most  successful  organizational  approach  found  at 
EMCS  sites  p'laces  the  energy  conservation  engineer  in 
charge  of  the  system  with  parallel  responsibilities  on 
the  part  cf  existing  shop  or  department  heads.  This 
approach  requires  the  use  of  a  number  of  terminals 
throughout  the  organization  to  allow  for  access  to  the 
EI1CS  on  a  time-sharing  system  type  basis. 

4.  Command  support  for  an  EMCS  project  must  be  obtained 
early  in  the  project  process  and  be  reconfirmed  on  a 
regular  basis.  This  is  particularly  true  during  the 
initial  system  start-up  time  when  occupant  resistance 
can  limit  the  impact  of  the  EMCS. 
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4.4  (TIDE  SPECIFICATIONS: 

Specific  suggestions  for  guide  specification  changes  are 
included  in  Section  3.4  of  this  report.  It  is  recommended 
that  these  be  implemented  during  the  next  guide  specifica¬ 
tion  revision  process. 

4.5  NON-PPOPFIETARY  1  XPANDABiT.TTY : 

The  followinq  is  recommended  relative  to  EMCS  expansion: 

1.  Where  an  EMCS  project  will  only  connect  a  portion  of  a 
f  civility  and  follow-on  projects  will  connect  the 
remaining  part  of  the  facility,  plans  should  be  made 
for  other  separate  parallel  systems  for  the  expansion 
projects  or  inclusion  of  proprietary  requirements  in 
the  expansion  project.  The  most  effective  expansion 
approach  has  been  to  include  proprietary  specs  for 
expansion  equipment  when  the  existing  system  is 
operational  and  acceptable. 

2.  When  a  new  building  is  tc  be  constructed  on  a  Base 
having  an  existing  EMCS ,  the  addition  of  that  building 
to  the  EMCS  should  be  included  in  the  construction 
contract.  The  contract  should  include  proprietary 
specifications  for  iicld  electronics  to  match  the 
existing  EMCS  and  should  include  the  requirement  tc 
implement  that  building  on  the  central  EMCS  computer. 

3.  A  guide  specification  for  accomplishing  the  one  or  two 
buildings  EMCS  expansion  or  addition  on  a  proprietary 
basis  should  be  developed.  The  pro ject-by-pio ject 
approach  currently  being  used  can  lead  to  problems  by 
not  having  proper  testing  or  complete  requirements 
included  in  the  building  construction  contract. 
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t  MAINTENANCE  STRATEGY: 


The  most  effective  approach  to  EMCS  maintenance  on  a  Navy 
facility  is  to  train  Navy  personnel  in  tield  ‘•rou¬ 
ble-shooting  and  day-to-day  maintenance  task  for  the  LMCS. 
A  maintenance  ccr tract  with  the  original  EMCS  supplier  on  a 
time  and  material  basis  would  be  used  for  repair  of  malfunc¬ 
tioning  equipment  or  diagnosis  of  software  bugs.  Contracts 
should  be  modified  to  provide  for  a  substantial  quantity  of 
spare  parts  to  implement  this  strategy. 

7  EXISTING  FIELD  CONDITIONS: 

Existing  controls  interfaces  should  be  documented  or,  EMCS 
design  drawings.  Once  those  are  prepared,  they  should  be 
turned  over  to  Base*  maintenance  personnel  who  would  be 
responsible  for  assuring  that  those  interfaces  are  not 
changed  before  the  EMCS  contractor  makes  his  connection  or 
if  they  must  be  changed,  that  that  is  documented  and  turned 
over  to  the  RCICC.  This  approach  should  minimize  delays  and 
change  order  cost  impact  of  field  controls  changes  and 
should  make  the  Base  maintenance  personnel  aware  of  the 
interfaces  shown  on  the  design  drawings. 

8  DESIGN  COMMENTS: 

NAVFAC  should  establish  a  mechanism  to  quickly  and  effec¬ 
tively  document  experiences  from  EMCS  construction  projects 
and  disseminate  that  information  to  those  designing  new  EMCS 
projects.  The  design  checklist  and  an  EMCS  installation 
details  notebook  should  be  compiled  to  allow  more  uniform 
designs  and  to  take  advantage  of  lessons  learned  on  past 
projects.  Some  central  group  should  have  the  responsibility 
for  maintaining  and  disseminating  this  information.  This 
should  be  a  cooperative  effort  on  the  part  of  all  three  DOD 
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4.9  CONTRACTOR  QUALIFICATIONS: 


Lome  mechanism  should  be  used  to  assure  EMCS  contracts  die 
only  awarded  co  the  contractors  arc!  for  those  systems  which, 
have  a  proven  track  record  in  EMCS  installations.  The 
contract  must  include  contractor  and  system  qualification 
requirements  which  can  be  evaluated  prior  to  award.  The 
two-step  procurement  method  has  beer;  used  successfully  in 
this  process.  The  competitive  negot  iatior.  procurement 
method  is  also  being  used  on  a  few  projects.  Some  mechanism 
for  providing  guidance  on  the  use  of.  these  methods  should  be 
prepared  and  disseminated.  Experience  gained  from  use  of 
the  two-step  or  competitive  negotiation  methods  and  sample 
specif ications  should  be  documented  and  distributed  so  as  to 
avoid  repeating  the  same  problems  on  future  projects. 

4..  1C  BIDDING  AND  CONSTRUCTION  SCHEDULES: 

Bidding  and  construction  schedules  should  be  based  cn  past 
EMCS  project  experience.  This  indicates  longer  schedules 
are  needed  than  most  conventional  construction  projects 
require . 

4.11  SOFTWARE  RIGHTS : 

DAF  clauses  defining  rights  in  technical  data  should  be 
included  in  all  EMCS  contracts.  More  definitive  guidance  on 
the  use  of  these  paragraphs  and  the  forms  associated  with 
those  paragraphs  should  be  prepared  and  disseminated  by 
NAVFAC . 

4.12  ROICC  TECHNICAL  ASSISTANCE: 

Specialized  technical  assistance  should  be  provided  to  ROICC 
offices  during  the  EMCS  construction  process.  Specialized 
assistance  may  also  be  required  in  inspection  and  testing  of 


sophisticated  conventional  HVAC  control  systems.  A  special¬ 
ist  team  on  an  EFD  basis  could  be  responsible  lor  controls 
check-out  of  each  major  building  project. 

4.13  CONTRACT'  INTERPRETATION: 

A  central  design  review/contract  interpretation  group  should 
be  designated  similar  to  the  approach  used  on  Army  projects. 
This  will  provide  icr  mere  uniform  interpretation  of  auide 
specifications  on  different  NAVFAC  contracts. 

4.14  SUBMITTALS: 


The  following  is  recommended  regarding  EI*iCS  submittals: 

1.  Guide  specifications  should  clearlj  define  the  require¬ 
ments  for  shop  drawings  quality  and  scope.  Require¬ 
ments  prohibiting  submittals  cn  a  piece-meal  and 
incomplete  basis  should  be  enforced. 

2.  Sufficient  copies  should  be  furnished  such  that  users 
may  participate  in  the  submittal  review  process.  This 
is  particularly  true  where  the  project  is  an  expansion 
of  an  existing  system. 

3.  Completed  documentation  should  be  submitted  early 
enough  in  a  project  to  allow  Government  personnel  to 
properly  evaluate  field,  performance  verification,  and 
endurance  tests. 

4.15  TESTING: 

Expei rence  gained  from  early  use  of  testing  procedures 
developed  by  the  Navy  Civil  Engineering  Lab  should  be 
documented  and  disseminated  to  other  users  of  the  test 
preetdures . 
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4.16  PROGRESS  PAYMFNT5: 


CMOS  contracts  should  include  provisions  to  withhold  sub¬ 
stantial  portions  of  the  contract  until  after  completion  of 
the  operational  endurance  test.  Provisions  preventing 
shipment  of  any  computer  or  electronics  equipment  until 
factory  test  completion  should  be  vigorously  enforced. 

4.17  STAFFING: 


Adequate  staffing  of  the  EMCS  with  interested,  qualified, 
and  trained  personnei  is  essential  for  successful 
implementation.  The  approach  indicated  under  "User 
Organizational  Structure"  should  bo  implemented.  In 
addition,  guidelines  should  be  prepared  by  NAVFAC 
headquarters  for  rating  of  EMCS  technical  staff  and  their 
relationship  to  other  technical  positions  within  the 
Public  Works  or ganizat i on .  This  will  provide  for  mobility 
ar.c  flexibility  in  personnel  assignments  and  will  make  it 
easier  to  attract  qualified  individuals  to  the  EMCS  staff. 

4.18  DATA  BASE  FOPMS : 

EMCS  guide  specifications  should  be  modified  to  limit  the 
scope  of  data  base  information  required  to  be  furnished  by 
the  user.  Standard  forms  listing  the  information  required 
for  various  functions  and  applications  could  be  developed 
from  the  specification  requirements.  Examples  of  these 
forms  could  be  included  in  the  contract  to  define  to  the 
contractor  what  information  will  be  furnished  him.  by  the 
user.  This  w’ouid  also  enable  the  user  to  anticipate  the 
effort  that  will  be  required  of  him  in  generating  data  base 
information . 
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4.1 9  TRAINING: 


Computer  programming  training  requirements  should  be  elim¬ 
inated  from  EMCS  guide  speci f i cat  ions .  Those  should  be 
replaced  with,  mere  extensive  operator  and  algorithmic 
contra1  sequence  training  sessions. 

4.20  IMPLEMENTATION  ASSISTANCE: 

Arrangements  should  be  inaue  for  the  original  EMCS  do si  oners 
or  an  enerqy  conservation  specialist  to  assist  the  user  in 
completing  data  base  forms  arc  in  EMCS  start-up. 

4.21  FUTURE  TFFKDS : 

EMCS  guide  specifications  for  micro  and  small  EMCS  should  be 
modified  to  be  more  compatible  with  commercial  off-the-shelf 
systems.  Substantial  research  and  industry  input  is 
requited  for  that  process. 

Guide  specifications  should  be  developed  for  direct  digital 
control  (DPC)  systems.  Application  guidance  for  DDC  systems 
should  be  prepared  on  a  policy  basis  from  NAVFAC  head¬ 
quarters.  Guidance  should  be  definitive  to  prevent  problems 
with  DDC  that  ha'-c  been  encountered  with  EMCS  projects. 

Gui dance  for  the  procurement  process  of  micro  and  small  EMCS 
projects  should  be  developed.  Micro  and  small  EMC  systems 
should  be  approved  or.  a  "product"  basis  by  a  Triservices 
review  and  testing  committee.  Only  those  products  approvea 
after  extensive  investigation  and  testing  wouid  be  alloweo 
to  be  bid  on  micro  and  small  EMCS  projects. 
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5.0  EXHIBITS: 


Example  Design  Checklist. 
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EMCS  PROJECT  CHECKLIST 

ISSUED: 

JUNE  1982 

PHASE:  FINAL  DESIGN 

DATE 

'sheet  no. 

!  I  OF  1- 

PROJECT/LOCATION: 

SECTION 

I  REVIEWER 

i 

I 


EMCS  BID  PACKAGE  DRAWINGS 


SUMMARY  CHECK  LIST 

P*  M/I*  N/A* 

(  1  [  ]  [  1 

COMMENTS 

ITEMS 

TITLE  SHEET 

[  1  [  1  [  ] 

SITE  DRAWINC  &  WORK  LOCATIONS 

[  ]  [  )  (  ] 

SYMBOLS  &  ABBREVIATION  LIST 

i 

(  ]  (1  [1 

MCR  CONSTRUCTION/ALTERATIONS 

(1  11  (  ] 

MCR  POWER /HVAC/ LIGHTING/ 

FIRE  PROTECTION 

M  [  )  [J 

. 

MCR  FURNISHINGS 

[  ]  (1  [  1 

MCR  EMCS  EQUIP.  PHYSICAL 

LAYOUT 

t  1  (1  [  1 

MCR  0. A.  INSTRUMENT  SHELTER 

[  ]  1  I  M 

MCR  EQUIP.  SPECIAL  OPERATING 
CONDITIONS 

(I  (I  (  ) 

EMCS  BLOCK  DIAGRAM 

W/FID/ IMUX/MUX 

I  ]  (1  (1 

DTM  SYS.  CONFIGURATION  ** 

W/TELEPHONE  EXCH. 

[  ]  !  ]  !  1 

COORDINATION: 

**A/E  TO  PROVIDE  LETTER  FROM  COMMUNICATIONS  OFFICER  VERIFYING  DRAWING  REQUIREMENTS. 

*(P)  Provided  -  (M/I)  Missing/Incomplete  -  (N/A)  Not  Applicable 

EMCS  PROJECT  CHECKLIST 

ISSUED:  JUNE  1983 

PHASE:  FINAL  DESIGN 

DATE 

SHEET  NO. 

2  OF  14 

PROJECT/ LOCATION: 

SECTION 

REVIEWER 

1 

EMCS  BID  PACKACE  DRAWINGS  ! 

SUMMARY  CHECK  LIST 

DRAWINGS 

P*  M/I*  N/A* 

[  ]  (1  (  ] 

COMMENTS 

1 

PORTIONS  OF  GOVERNMENT  ** 

FURNISHED  DTM 

[  1  [  !  [  1 

j 

1 

LOCATION  AND  TYPE  OF  ** 

GOVERNMENT  FURNISHED  DATA 
TRANSMISSION  EQUIPMENT 

(  1  l  )  i  ] 

1 

PORTIONS  OF  CONTRACTOR  ** 

FURNISHED  DTM 

11  I  1  11 

i 

LOCATION  AND  TYPE  OF  ** 

CONTRACTOR  FURNISHED  DATA 
TRANSMISSION  EQUIPMENT 

[  1  [  1  [  ] 

I 

DTM  EXTERIOR  INST.  DETAILS 

[  1  t  I  [  1 

DTM  INTERIOR  INST.  DETAILS 

[  ]  t  )  [  ) 

INSTALLATION  DETAILS  SENSORS 

(  ]  [  1  El 

INSTALLATION  DETAILS  CONTROLS 

[  ]  El  E  1 

-  -  -  -  -  i 

FID./MUX  / I.MUX  INST.  DETAILS 

El  E  1  (  ] 

DTC  INST.  DETAILS 

(1  (  )  E  1 

j 

EQUIPMENT  SYSTEM  DIAGRAMS 
W/SENSORS  AND  CONTROLS  FOR 
EVERY  SYSTEM 

1  I  (  1  E  ] 

i 

j 

COORDINATION: 

**A/E  TO  PROVIDE  LETTER  FROM  COMMUNICATIONS  OFFICER  VERIFYING  DRAWING  REQUIREMENTS. 

*(P)  Provided  -  (M/I)  Missing/Incomplete  -  (N/A)  Not  Applicable 
***  Required  for  Each  Different  Type 

PROJECT/LOCATION: 

SECTION  ' REVIEWER 

1 

EMCS  BID  PACKAGE  DRAWINGS 

SUMMARY  CHECK  LIST 

P*  M/I*  N/A* 

[  1  (  1  M 

COMMENTS 

DRAWINGS 

GRAPHIC  DISPLAY  DIAGRAMS 

FOR  EACH  SYSTEM  REQUIREMENT 

[  1  1  1  [1 

EQUIPMENT  SEQUENCE  OF  (xx) 

OPERATION  FOR  EACH  SYSTEM 

[  I  [  1  (  ) 

(xx) 

I/O  SUMMARY  TABLES  W/FAILURE 
MODES  FOR  EACH  SYSTEM 

M  [  1  (  1 

BUILDING  &  EQUIPMENT  OPERATING 
SCHEDULES 

[1  (  1  11 

SENSORS  &  CONTROLS  OPERATING 
RANGES  FOR  EACH  APPLICATION 

(  ]  11  (  ] 

TYPICAL  STARTER  INTERFACE 
DIAGRAMS  WITH  FAILURE  MODES 

FOR  EACH  TYPE 

(  )  I  1  [  J 

TYPICAL  CPA  PNEUMATIC 

INTERFACE  DIAGRAM  W/FAILURE 
MODES  FOR  EACH  TYPE 

(  ]  (  1  [1 

FLOOR  PLANS /LAYOUT  DWGS.  FOR 
EACH  WORK  LOCATION: 

[  ]  (  I  (1 

NON  EMCS  MECH/ELEC  EQUIP. 
LOCATIONS  W/IDENT. 

[  1  [  1  (I 

NON  EMCS  MECH/ELEC  EQUIP. 

TO  BE  REPLACED/MODIFIED 

[  ]  [  1  M 

REMOTE  TERMINALS/PRINTER 
!  LOCATIONS 

[  ]  [  ]  [  ] 

COORDINATION: 
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